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ABSTRACT 

,This feasibility study was made to deteratne ihe 
impact of agencies and organizations that review and apply codes and 
standards to new construction and major renovation projects affecting 
the aMlity of colleges and universities to use and conserve energy.. 
The program involved a survey of four representative 
states--California for a* modera-te clioat^^ Maryland for a modera^te 
climate, Michigan for a cold cliaater and TexJis for a warm climate* 
Within each state^ four institutions were analyzed, one from each of 
the following types: tvo-year public community or junior college, 
four-year public college, public university, and four-year private, ' 
college or university .* AmongL the conclusions' are that the process of 
planningr design, and construction varies widely and has an 
undetermined impact on energy use and conservation; that public 
agencies and organizations impact by interpreting and applying 
specific codes and - standards in use; and that the univeristy or 
college physical plant director or facilities planner has an impact 
through application of written construction guidelines or established 
practices during the process of planning^ design^ and construction. 
(Author/IRT) ^ > Y 
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NOTICE 



This report \^as prepared 'fay the Association of Physical Plant Adminis- 
trators of Universities and Colleges, as an account of vork sponsored by the 
United States Governnient. Neither the United States nor the Energy Research 
and Develcfinent Administration nor any of their enplqyees, nor any of their 
contractors, or their en[plqy66s, roakes any warranty, e^ressed.or iitplied, 
pr assiines any. legal liability or responsibility for the accuracy, coitplete- 
jiess or usefiiLness of any infontation, apparatus, product or* process disclosed 
or represents that its use WDuld not infringe on privately-<OTie^ ri^ts. 

Hie views and conclusions contained in this document are those of the 
aoithors and should not be interpreted as necessarily representing tiie official 
pblicies of the U. S. Qovem^nent. ^ . * ^ 

/- Prepared Under 

Energy -Pesearcii and Developnent Adrtdnistration 
Purchase Order EG-77-X-01-2119 
. ' ' Date of Order March 14, 1977 
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Intxoduc^n 



T3iis r^rt is a feasibility study to determixie the iitpact of • 
administrators, agendas oas^organizatiofls vAio review building plans 
on the ability -of oblleges and universities to use and conserve 
energy. 

OSie studi^ was initiated fcy the Division of Building and Oamiunity 
Systems of the Energy Research and Develc^xnent Atininistration (EREA) 
and by the Joint CJoamiittee for Energy C3onservation and^Schools, 
established Novatber 22, 1976. David Pellish, Direcbpr of the 
Divisionjof Building and Coonunity' Systans, and Hc?srard Ross, Program 
Manager, have adninistered this study- \ . 

Ihe study was oonducted and this r^x^rt was ^xcep^red by the Energy 

"» 

Oamattee of the Association of Physical Plant AdminiairratDrs of 
Universities and Colleges (APPA) . To gain a national perspective vital 
to the study, the APPA Energy Qxanittee worked cioS^ly and coordinated 
with HiB American Council on Education (ACE) and the National Association 
of. College and Business Officers (NACUBO) / fellow neiriDers of the 
Energy Task Force Catitatteef. ' c * 
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Program Cfcjective 

«» ' 

Ihe Association of Physical Plant Adninistrators of Universities n 
and Colleges 0\PPA) was asked to assist the Energy Research and Develcptent 
Adndnistration OSBDA] in a feasibility study to detennim the iitpact of- 
agencies and organizations viiich revi^ and ^ly codss'and standard;^ to^ 
n^ construction and itajor renovation projects affecting colleges ' and 
tniversities' ^^ulity to use and cansei^ve energy. 

To assure ccraplianoe of proj^ activities with EREA's d^ined 

i — f 

fb2^±±v^, close li a i son has been rtaintained with the American Association 
of School Adndnistrators, whicil is conducting a similar study for tl^ 
elementary and secondary education sector, 

A questionnaire was prepared, Setting forth two tiieoretical itodels 
Major Building exceeding $2,000,000, and a Major Renovation exceeding 
$100,000* — and used as a basis for infbnnation gathering, 

Ihe program involved a survey of four represerttative states: 
CL) Caiifbmia - itoderate cliinate. West Coast; (2) I^^ryland - ittx3erate 
climate, E^t p>ast; C3) Michigan - cold cliniate/heating region^ North; ^ 
and {4]' Texas -^tfaim cliinate/oobling region. South. 

• Within eadi State, four institutions were analyzed, or^ fron each 
following types: (1) tro year public oimwnity or junior college; ' 
(2) four year public^collegej (3) public university; (4) four year private 
college/univeraity.. " ^ . ^ ^ . 

The i^eoanmiendations and conclusions of the survi^^ore contained, in 
the Executive Sxjnnjary,' Volume i. Ihe ^Source Data is set forth in Volune II- 



Reccrnnenriations 



THAT THE RESULT OF THIS FEASIBILnY SURVEY AND STUD? BE VALIEMED 
THROUGH THE minrnmQtf of an EXPANEED study PROVIDING: 

• Infbnnation on the, relative Jtagnituie of 

^ •«* ♦ 

tile inpact areas outlined in the oohclusid^ 

• An exanjination of the ^)ecific itagnitude of^ 

✓ .* ' 

codas and' standards on energy use and ♦ 
oonservatLCSa^ ' . . ' . . 

THAT MBCHANI3IS BE ^^^OPED TO ASSIST IBERS AND OODE Gbt ' iClA l£ * 
IN THE^ ANALYSIS AND APPLICATION ^Cfe CURRENT CCCES AND STSttliARbS 
AFFECTINS ENEHGJf aJJSBRWATTON^ * ' 



THAT.EEWEIDEMENT OF IWITOBM ENERGZ OCIJSEFWMION CONSTRUCTION 
* • 



\ 

C3onclusions / 



(1) The process of planning, design and txaistruction varies widely 
and has an undetermined inpact 01:1 energy use and conservation, 
(Refer to Table !•) 

/ * 

(2) Bie codes and/or standards in effect have a direct iitpact, but 
they vary vadely between jurisdictions and are in a state of 
change, (pefer to O^le II.) ' 

(3) ' Public ag^des and/or organizations irrpact by interpreting and 

applying specific codes and/or standards in use. 

(4) Bie university/college pt^^ical plant director or facilities 
planner has an inpact throt^ application of written construction 
guidelines or established practices during the process of planning, 
design and construction. 

(5) Ohe academic ccnntunity has a varied inpact, but the level of that 
inpact IS undetermined. 

(6) Bie ardaitecl^engineer has an inpact during the process of planning, 
design arri/x)nstruction. Ohis inpact- varies according to the 
selection process of the architect/engineer and the planning guide- 
lines given to the architect/engineer. 



(-7) Ihe soiaroe of fmds has an inpact. 




•8 
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1?^BLE I* 

VARIATICNS IN IWIVERSHY AND 00LLEX3E (XNSTRUCTICN 
PIANNING PROCEDURES AND'CffiSIGN GUIDELINES 



i 



5 
9. 



iNSTirariON^ ^ 

j^lifomia State 

Universities 
, and Collies (19) 

I 

tUniversity of 
! .Califomia (9) 

^California Oatimmity 
I Colleges (104) 

^tanford University 
fKjwson State College 



lUniversity of 
' Maryland 



Catonsville 
Ccmnunity College 

Johns Ho|:kins 
University 



Grand Valley StatSi 
College 



>tUiiigan State 
University 

lansing Ccmnunity 
college 

?Uidrews University 



(A) ^ 

CCWSTRLmCN PLANNING 
PROCEDURES (STEPS) 

Written nahual, 
used systotb^de. 



Written manual, . 
used system-wide. 

Written manual, 
used system-wide. 

Written' manual. 



Written. 
Written manual. 

I 

Written stepj^ 
None written. 

« 

None written. 

Written manual. 
, Written steps. 



None Written? uni- 
versity uses cwn 
construction firm. 



(B) 

dONSTRUCnCN CESIGN 
GUIDELINES 

Written, used system-wide. 



Written by each canpus. 



Vary by canpxas; some written. 

Written, incorporated in (A) . 

None; uses manual of State 
D^jartatent of General Services. 

Written draft subject to 
state appxx^val; oral 
. diedclist of standards. 

None; intuitive guidelines are 
based on past experience. 

None; intuitive guidelines are 
based an past experience 
and University Master Plan. 

[ 

•Written notes cnly, 
not distributed. 



Written, inoorporatedj in (A) 



None, exo^Jt University 
Master Plan. See colunn (C) 

None. Seme buildings 
constructed by separate 
Enterprises, Division. - 



(C) 

STTPULAim ElIERGJf 
REIAIH) GUrnFT.ThiES 

Pending state code 
foUcwed, voluntarily. 



Pending state code 
follcwed voluntarily. 

Vary by district. 



S^>arate written guidelines. 



College defers to state- 
appointed architect. 

(B) directs physical plant 
to pix)vide architect with 
energy conservation goals. 

Written. 



Infernal vse of ASHRAE 90-75 
and other guidelines 
based on past experience. * 



College expects ardiitect to 
get advisory assistance from 
State Bureau of Facilities. 

Voluntarily includes list of 
state standards in (A) . 

College relies on outside . 
architectural firm. 

Informal use of ASHRAE '90-75. 



I^exas State 
University (4) 



University of 
Texas (17) 

I^rrant County 
Junior bollege (3) 

Southern Methodist 
_ University 



Written st^>s, lised 
system-wide, for 
projects $25,000+. 

Written steps, 
used system-wide. 

None written. 



None written. 



Writtep, used system-wide. 



Written, used system-wide. 



Written set of pdiKT^t.innal 
specifications only. ^ 

Being develctJed. 



* Based on infonnation contained in Section III of Volute II. 

^ The nuTiber in parentheses indicates the nunber of canpuses in ^the systan. 



List of standards provided 
to architect. 



Written, detailed energy 
criteria. 

ASHRAE 90-75 and other gidde- 
lines iftoorporated in (B),. 

To be included in (B) . 
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OJKRQ^: 

CURREOT: 
. FUTURE: 

' CURRENT: 

.rartJRB: 

' CORRQir: 
HntJRE: 



CURRE^^?: 



fUniRE: 



OMQLE II* ^ 

VARXAnONS IN i?'fclM<AL AND <^^!r jy-M^n STAOS; SIANDARDS: 

» 

A3i POUZTnCN (ODAIr-BUENING FUI5NACES) & CIASSRXM VEOTILATICN/LIGHTING 



AI^ PQUi/nCN: 



r 



OASSROCM CESIGN: 



SriAq!K £KI>SSTCy OF 

PAKna.irATRs 



OQAE 



Large boUers: 0.1 pounds/ 
million KU geneirated. 



Sacae, pliis 



ami Ter boilers, 



standards for 



No stai 



Wide 



standard. 



County 

or nialti-a|unty standards vary. 
No e^^Jectbd change. ^ 



Large boHeJs: O.OT grains/ 
cubic foot of effluent. Smaller 
boilers: jesdsting, 0.05 grains; 
new instatlations, prohibited. ' 



No expected 



change. 



Varies: 




/ 

Federal; 
65 pounds/ 
Df effluent; 



TX> be more stringent. 



Varies:^ ik 
^(b) 0.3 po^ 




(c) case-^3^-^|ase • 
Ntf'expecti34 ci^ange* 



Federal'^ 
^/nallion BOT; 



VEOTIIATION 
(cfin = cifcic feet per ndnu^e 
per occipant) 



No uniform standard; si±5- 
j*t to granting agency's 
interpretation. 

P.L. 94-385. 



No state standard., dader 
lines for state colleges.^ 

10-15 cfin totcil air; 
miniimm 5 cfin out&ide air. 



Either^ (a) 10 cfin total 
air/ mixunoxQ 5 cfin outside 
air; or (b) Mininun 7 1/2 
cfin outside air. 

No expected change. 



Miniiim 7 1/2 cfin 
outside air. 



10 cfin total air; 
minimuro 5 cfin outside air. 



5 cfin. 



10 cfin total air; 
minj^mm 5 cfin outside air. 




LICSJTING 
(FC =? Foot Candlefl) 



No unifi^jn standard; STi>- 
ject to granting agency's 
interpretation. 



94-385*. 



No state standard. Guide- 
lines for state colleges.^ 

70 ESI FC reoonnerxaed. 50 
(conventional) FC miniimin. 



Either^ .(a) 50 FC 

70 FC in exanple; or , 

(b) 30-100 H: range (formula 

variations) . 

No^expected changed 



30-100 FC range (jfonnula 
variations) . 



50 FC minimun# 
70 Fd in exanple. 



50- FC miniimm/ 
70 FC in exanple. 



3.7 watts/square foot.i' 



* Based on infonjation ooritained in Section V of Voli 



II. 



^ Office of Stcite Architedt|has no jurisdiction over the University of California system, the oomnunxty 
' college system, or pariyi^t^ universities. ^ 



Maryland uses two diffexeslit written codes for state construction. 



New, large boileftrs are ^ject to EPA standards; allcmble particulates for others depends on size of 
furnace and mode of fiidlng, with the largest siibject to ^jecific limits set by the state Air Pollution 
Oontxol OcxntLssioii. 

NeWf large boilers are ^ject to EPA standacrds; all pther new boilers handled on case^ay-case basxs 
*tei permits requested. 



Only existing boilers are subject to condition Ob) . 

10' 



^ Overview to Oonclxasions: 



TSie many agencies and organizations' that' have bSen found to inpact on er^ergy 
use in 'college/university oonstruction dan be readily classified and heatly 
organized, (Qiart I) • ' ' 



> 



CHART I: IMPACT AREAS IN THE PROCESS OF PLANNING AMD CONSTRUCTION 



COLLEGE'UNIVERSITY 



Phystcal Plant 
Facilities Planning 
Faculty 

Administration^ 
Board of Regents 



IL J 



A, 



Federal (HEW. NIH). 
State (Finance. Planning. 
Legislature) 
ounty (Board) ^ 



FUNDING SOURCE 



CODES 

State Energy Code 
State Building Code 
Mode} Building Codes (BOCA. 
ICBO. SBCC) 
A?HR/ 
Barrier — Fi;Ge^^'©^sign 
National Fii 
Occupational Safety ^Ir Health 
National Electric Coc; 
Clean Air Regulations^ 
City/County Building Code 
Space Utilization 
Life Safety Co^e 

^ c ^^^^^^ 

PROCESS 



K 


DESIGN INPUT 


X 




School Architect 




Prii(pte Firm 




State — appointed 


-A 


Arrhitprt 




State offire or bnarH 

willow wl ii'wOI U 


\ 

\ 

itiiA \ 


nf Arr'hitor'tQ 

_ 


{ 1 




# / 


Federal Ggantor- 


/ 


Stat^ Bureau of Facilities 


• / 


State Dept of Plannijp^ 




State' Fir6 Marshal ' " 




State Education Agency 




State Health' Dept. 




City or County gra^ntor 




of building permit 




State Air Control Board 




State Dept. of Finance 




State Buildihg Commission 




State Architect Office . 




REVIEW AGENtY 



erJc 
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Svpport Evi.derye fbr Conclusions 




(1) Ihb process of planiiii^gr design and ODiTStxuction varies widely and 
has an undetermined' iirpact on enetgy use and ocMiserv2(tian, * . 



, The process varies widely aitong cplleges and ttniversities. I^le I 
shews some of the variatucxis in formal planning procedures and design 
guidelines at all the institutions surveyed, togethei: with the manner in 
which canpuses specify er^ergy standanjs. * * . 

- Some institutions have lengthy, detailed construction guidelines 
^ (for exaiTi)le, Michigan State Uni^^erfeity, Stanford University-) . Scras 
have an established st^A>y-step procedikre fron project Oono^Jtion 
through oonpletion of oonstal^an (for exan^le, -Lansing Ooninunity / 
^, Catonsyil\e Cfcmnunity^llege) • , Others have i>o formal guide- 
of procedures' "(fbr ^xample^ Andrews University, Southern. Methodist 
.University) . * 

Because'^f the limited soQ^l^f this st^ciy, it was not ppssible to 
determine^ th?* full iiipact' the process has ont^ner^ use and conservation. 
The presence ""oj^written procedures <^oes not jjiNitaelf appear to assure • 
a greater r)r rn^^ positive iirpact. JProcedures at^s^^^tate college, for 
.exanple, give, the faculty npr6 ii^nit than physical plant personnel into 
the initial 'p^^ogram document, r^iitting in acadejnic ^Jecificatipns that 
f reqaeHtly act cotintar to er>ergy "coijsfeivatio|(ii^\:ght by the physical 
plant director, > • 





J c ■ 



j 



Similarly, absence of written procedures does "not necessarily 
dessen the irt|3act of energy conservatican efforts. At scnie in5tit\:$u.<:His 
(for exarrple, Jdins Hcpkins University, Andrews Ui:iiversity)V. it is ■ 
cfininan tc^ find a fhysical plant director (or facilities planner) wfio 

has held his po^aition. for many years and who personally becones 

r 

involved at all stages in a project, informally using energy-saving 
♦ 

guidelines that have proved most effective in-6tfier projects. 



(2) Ihe.^jpdes aryi/or s^dards in effect have a difect inpact, but they 
'^"'^Ttoy wicjely between juris^icti'cns and are in a state of change. 



\ Building codes and other health and' safety standards iitpact directly 

by inpDsing specific requirements in nw construction — for example, ^in 

illumination, ventilation, insulation, heating and wiring systems — that 

affect the level of energy use. Scame of these specific requirements are 
O 

illustrated in Table II. 

Table II also suggests the wide variation in federal and state 
standards. Qn^ variation is the level specified. For classroon venti- 
lation, four different levels are shown: "5, 7 1/2, 10, and 10-15 cfm. 



Another variation is the measurement used. Classroon lifting is 
variously ej^jreSsed in conventional Foot; Candle^s, ESI Foot Candles, and 
watts per square foot. Allowable coal particulates are ^e^^ressed in 
terms, of heat generated, volume of effluent, and wei^t of effluent. , 

Where building permits are required — at rou^ily half the colleges 
and universitii^ surveyed — cities and counties may introduce additional • 
jiirisdicticnal variations. by requiring ccnpliance with their own codes. 



^ ' 10 1 o 



1. , 



V 



\ 

* ' 

Stanford University, for exanple, must cxxtply with both city and county 
codes because its buildings lie in both jurisdictions. According to the 
plQ^c?al' plant d^partment^^ "Facility Design Standards," the county 
applies an earlie r edition of the Dnifom Building Code than doesvthe 
city. The city, in turn, has adopted an amended version of that code, ^ 
vjhich puts it at variance not only with the ro^ty but with the state 
as v^ell. ^ 

When feder^ fund;^^'are used^ different standards are aj^lied 
d^jending on the nature of the facility to be oc^tnxrted, Genercd 
facilities are covered by one set of guidelines, hospital and medical 
facilities by another, and cancer research facilities by a third. 
Since none of the institutions siirveyed r^wrted any current or recent 
projects \3Sing federal funds, the full extent of variations between 
federal and other standards is undetentrLned, 

Finally, the codes 1±ifiroselves are in a state of change. In the 
nexjt several months, state-wide energy codes will go into effect in 
three of the ft)ur states s\|rveyed. Althoi:gh *all three oodes are based 
on ASHRAE 90-75, only Michigan adi^Jts it without major mDdificatiOn, 
California and Texas will have different standards for illumination, 
(See Table II.) .While ventilation standards will be the same in these 
three states, ASHRAE 90-75 ^notes ^at its reccsrmsnded minimun air' 
circulation levels must give way to local oodes that for more 
outside air. At tii^ federal level, in response' to P.L. 94-585, \*dch 
calls on, HUD to develop an energy standard for all na^^^federal construe- 
tion, ERDA and the three model code groijps are presently woricing to 
ad^ ASHRAE 90-75 standards. It is too early foresee' v*iat effect 
this effort will have on imLformity in state or local codes. 



(3) Pii)lic agencies and/or oorganizatians inpact by interpreting and 
applying ^)ecific codes ax)6/or standards in use. 



Through the survey, it was detennined that the vital inpapt of 
agencies outside the universities and colleges lies in agency inter- 
pretation and application of building codes apd related standards • 
This iaipadfe beoates especially iitportant when agencies must choose 

Ok 

between ooftf licting standardsv^ j ^ 

In Maryland, the D^)artirEnt of State Planning ^proves planning 
criteria and sets forth guidelines for space utiliza[tioa* Because the 
D^)art3Qsnt expressly rejects "rigid and inflexible ^jplication," it 
must interpret space planning guidelines to determine the totcil amount 
of space, by roan use classifications, at the^ University o£ -Maryland 
and at the state colleges, (See Volune II, Appendix B.) Ihe Maryland 
D^aartment of General Services, which is resportsible for construction 
and fua:¥iing of all state bui^^ings, includes two separate building codes, 
BOCA and ASHEAE 90-75, in it^ procedural nanual for design. Where the 
two codes differ, it is expected that the more stringent standard will 
be applied, but this may be a matter of interpretation, requiring case 
by case judgments. The line for Maryland in Table 11 shows the differences 
in ventilation and iUmdnation standards between the two codes, 

4 

In California, the state building code has been amended to include 
energy conservation standards (presently ' under court injunction) , viiidi 
the California Energy Resources and Developnent Catmission will be called 
vpon to aqpply to all new non-residential buildings in the state. The 
Ocratdssion will have to interpret the new standards, vAiich closely 
parallel ASHRAE 90-75 where any differences arise with provisions of 



12 15 



the Uniform Building Oode (ICBO) , which is already: incorporated in the 



state building cx>de, ^ 

In Michigan, a state jenergy code goes into ^effect June 22, '197.7, 
^^ch gives cx^imties the responsibility for enforcii^ ASHRAE 90-75 • 
The rules "make cortpliance deteminable in the preoonstruction stage 
before the issuance of the b\rLl!3ing permit." Volume II, i^peiiiix K.) 

Since the State Bureau of Facilities nmitors several other ^tand^rds 
for state-cwned bu ild i n gs, including a state School Building Ctode, it is 
not Qlear hew conflicts between cod^ would be resolved by the two 
jiirisdictions, . 

In Texas, space standards are applied on^oost-per-square-fbot 

basis fay the Coordinating Board of Texas Colle^.and Universities. 

/ \ 
The State Building Ocmnission ^plies baanrier^free design standards to 

all school buildings. The Oamtdssion has als6 been orpowered to develr^ 
and ajply a mandatory energy st^andard for all new bBildirgs; the standard 
is expected 'to be ooirpleted in Aptil, 19,77- WLtiiin fhe state's educa- 
tional system, hcwever, many public institutions are self-regulated and 
therdDy exoipted fron oorpliance. At one of these, tie University of s 
Texas, the Office of Facilities Planning and Ctonstriytio^ has develc^^ed 
a uniform set of energy guidelines vMch it applies \o every construction 
project in the system. It alsg^jS^jpears iiiat other public and private 
institutions in Texas may be\e:ieitt>ted from corplian:^ if they adopt a 
reasonable matching standard, pecause of the exienptions , ^ the full role 
of the State Building Ccmniission in applying and interpreting the fqrth- 
ccming state standard is unclear. 
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(4) The university/c30llege jiiysical plant director or facilities 

. planner^ ha^ an. iirpact through plication of written construction 
guic3elines or established practices during the process of planning, 
design and constrtK±ion, 

V " . * * OS* 

^ ^As Table I indicates, irost of the institutions surveyed** have 

written oonstjruction guidelines or established praq^ces based on 

intuitivQ^giaidelines, v^iidi the jiiysical* plant director or facilities 

planner applies at each canpus during the construction process, A slight 

variation, occurs at three of the five state^de systems , v*iere systenh - 

wide written guidelines are ^^plied^^In these three cases, the iirpact 

9f thfe pJiysical plant director is clearly not as great, but the extei^t 

of that inpact has not b^en determined in this'linated study. 

An exarpple of the involvafnent of the canpus ji^ical plant di^>a2rt- 

nent is the University of r^a;yland, ;*iere guidelines written by the 

d^>artinent provitJe the state-appointed architett \^ith checklists of 

standards and specifications, including energy conservation goals, 

A menber of the jiiysical plant d^)artiiient is designated as a Depiity ' * 

State Inspector at^ the initiation ooftference on construction, . At 

subsequent stages in the process, he worics with^the State Departnnent 

jof General Services. 

exanples of *institi^ons vA>ere no^written procedures are set 

fortii are Andra^ University and Jciins Hofdcins University. Ihe fiiysical^ 

plant director follows established practices, including application of 

ASHRAE 90-75, that have proved beneficial in energy conservg^tion programs 

undertaken previously. Since the jSiysical £>lant director's actions at 

these tw universities meet with no formal review,, the jorpact of his 

unwritten procedures depends on his own e3?5erienoe and on how personally 

* 

involved he beocmes at all stages, ' 

1? ■ ' 
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At another institution, ,vtexe tiie physical plant (^>artmsnt was not 
directly involved in the prcxiaessr the diinecb^r .took a n^ative view of 
the procedures follcwed, indicating that they ti^ to worij: against 
energy oonservati<^. At Andrews University, sopeu^OTStruction is , 
handled by a s^>arate "Enterprises Division, "/mth no input from the 
physical plant depa r titient on building specifications/ 
c the University of Texas, one of thf three systetts with systenh- 

wide written guidelii^, an Office of Facilities planning aM Construe- 
tion h^ written energy guidelines \diich it. applies to design at six 
distinct stesps in tlje formal process: pre-design fonference, 
developraant ojE conceptual studies, design develcpnent revieiw, pr^5^lration 
of preliminary plans, aythorizltion of final plans, and review^f final 
plans/ * ' - 

At the University of California, one of tiie two systems where 
construction guidelines ^are ^tten by each canpus,' Systenwide 
Administration coital i i t prov em e ats planning staff revi^ a project: 
planning guide for each project. PreliireLnary plans and working 
drawings are revi«^ by professional archite ctura l and engineering 
staff at eadi canpus echd adherence to energy conservation standards 
is ^checked. , 

As these exanples shew, the i*iysical plant or facilities planning 

director plays an iitportant role in tiie process. Because of the limited 
.A- " * 
scope of this stud^f, the full extent of that role has not been determined. 



'18' 



( 



(5) Ihe ac&donic cxmnunity has a varied iitpact, but the level of that" 
iropact is i^idetentiined. 



At the universities and cx>lleges surveyed, the faculty initially 
has an inpac^ by speci^dn^ space allocations, enrollinent requirieinents, 
and educational specif ipatibns • Ihereafter, the faculty involveient 

varies, so its specific level of impact on energy use and conservation 

^ ft 
could not be determin^ in tljis lijtiited stndy. No institution contacted 

rqx>rted any faculty-written design standards. 

The varied involvanent of the faculty in the planning process is 

drwn in the following three ^exanples, ^ At\twson State College, an 

academic jaxgraifi docunent is pr^iared by the faculty^groi?) proposing a 

project, before physical plant personnel beocne'' involved. At Catonsville 

CJoranunity College, by contrast, 'the physical plant may make modifications 

in the program document v*^le the faculty is prg>aring it. Under a 

"team" ^^^roadi specif ied* in procedures at Lansing Ocrtitunity College, 

« 

an acade m ic dean heads the planning oomnittee throughout the process and 
is re^jonsible for the eoonony of the cctrpleted structure. 

4 Elsa^Aiere, faculty oirpact on energy lose and conservation iS less 
apparent or less direct. An-exaitple of the first is the University of 
Itecas System, \^iere written procedures place the Office of Facilities 
Planning and Oonstruction in the sole technical vadvisory role at so 
many stages of the process that faculty influence appears minimal. 
An exaitple of the second is Stanford University, vtere written procedures 
inclixJe notification of a designated anthrc^logy -professor, v*k) is tx) be 
"alerted to aj.1 subsurfacs activities," allowed to send a representative 
durijig excavation, and consiilted during preparation of the EnviromiEntal 
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Inpact Statenent, for any findings of archeological or historical 
. significanoe. In both cases, faculty iitpact on energy use 
undetermined, . • 

' Special mention must be made of the situation at Johns. Hoffcins 
IMiversity. ^though the fiiysical plant dqpartmsnt directs the 
planning process, menbfrs of\the scijence Jaculty may gresAy influence 
the design of laboratories for research. The major reason for this, 
faculty iirpact; not Xly at Johns Hopkins but also at other large 
universities throiaghout the country, is the extensive grant programs, 
which fund v^rk of designated professors * duch professors jnay 
be in a position to iiSsist on certain laboratory specifications vMch ^ 
run counter to energy conservation. , This exanple underSboles the 

need for a level of iirpact measurement, v*iic±i a future study could* 

ft 

determine^ ' * * , ^ 



(6) The architect/engineer has an iirpact during the proems of planning*, 
design and oonstrp:rtian. This iirpact varies according to the 
selection process of tJ>e architect/engineer and the planning guide- 
lines given to tlte arcnitect/engineer. 



The institutions surveyed illustrate different procedures for ' 
ardiLtect selection. In Maryland, the State Departii^t of General 
Servic^ ^points the ardiitect for all construction pix^jects at the 
state colleges and at the Iftiiversity of Maryj|i^n^>— In Michigan, the gtate 
Bureau of Facilities must concur in an institution's selection of an 
^architect for a project using state funds. In Calif omid • and Texas, 
vghere there is no state participation ^in selection of the architect, the 
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piJ^lic colleges maintain closer, control of the outside architect. In 



the California Stai^ University and College System^ for epcanple, selection 
criteria incl\x3e energy e:q5ertise. At the priva^ institutions, the 



selection process nay be keener. At »!rohns Ippkin§ University, for / ' 
exaitple, a special fund si^ports a stringent selection process vdiich 
includes sufcnassion of drawings and a personal interview. As a result^ 
the imiversity receives several quality de3ftgn3 for each project and 
retains close'^^feifttoring of subsequent design specifications, 

As the selection process itself varies, so do guidelines provided 
to the ardiitect. State-appointed architects in Maryland are required 
to folic*/ a state procedural manual yitiidx incliad^^ desi^ standards, ^ 
While tije University of Maryland adds its own lengthy written conditions 
and specifications to the state manual, Tcv^n State College does not 
do so, Bie ardiitect for Itwson has som^rfiat more leeway than the 
ardiitect for the University of Maryland, According to the physical 
plant dire|c±or at 'Jbwson, state guidelines pjxjvided /to the architect 
stress cost per square, foot and fail to consider energy-vising equiprtsnt. 
A ten^^^y^fcQ^^cut^ims^ in construction, includii^ low^-cost 

irtedianica]^ systems,^ inpacts ad\^ersely (jp operating expenses and energy 
conservation capabilities. 

In Michigan, state design star^a^ds are less.conprdiensive than 
in Maryland and are ndt mandatory^ Differences in the institutions' 
own guidelines thus serve to determine the iitpact of the architect. 
At one extreme, Michigan State IMiversity has a lengthy list of construc- 
tion standards written by the university engineer, Althoxi^ adherence 
tp them, is not mandatoryVaz^y deviatio^aSfe reviewed mth the university 
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architect and the university engineeji^^ approval. At the other ext^one 
Lansing Ccmfiinity Collie has no Written guidelines and .the t outside . 
architect clearly plays a pivotal role. Th^ ^ysieal plant directOT^ * * 
reports th^t,/*witf^ all jiiases, the involven^t of the ardhi^^ct serves' 
as a monitox'^Jig deyice to eyaluate existing' codes, ^^gulatiens and ^ 
feasibility of design fconcept." (Vo;Lume II, Appendix H. ) The physicaL 
plant director^attributes thil key role to the college's retention of 




the same archit^i^mral finn for the past twenty yearsV contrary to oamon 
practices at the^tate colleqefe[*aL Michigan, vrtiich hire. differentQirms 
for different projects. 



.(7) The source of funds has an inpact. 

t Ohe funding source inpacts in several ways. First it affects the 
very process of planning, design and oonstructian* When funding cones 
onlV frcm private sources, \±ie process tends not to be elaborate or 
coiplicated. Three of the four' private institutions siKveyed have no 
formal writtai procedures; the .fourth, Stanford University, has ,a one- 
page "iWiw Checklist" vMch lists only fifteen separate steps. 

With ccxmty, state or fed^pal funding, the process beocxnes more 
ccnplex since the nurrber of ^rS^rent:'- st^s greatly increases.. At 
Catcnsville OcmrTunity College, 'construction procedures are set forth 
in a list of eighty-gix steps. ^Thirty-nine additional st|ps' involve 
the county, and seven tseparate steps include an agency of the^ state of 
iMaryland. When federal funds are jUsed at the colleges ^ fourteen more 
^steps, all requiring formal approvals, are added to the '^^^^ 



Dieire may be negative side-effegtis to such expanded procedures. 

' • ' lb 

According to the pi^ical plant director at Itowson State College, the 
process^of xevx&f by agencies for statfe-funded projects may take tp 
to tt*o years, rendering jiroject specifications outdated. At Catonsville 
Ocrartmity Cbllege, federal funding has j;^en cteclined v*aen the federal 
share was considered too, pmall to watrant the t^-oonsuming conpliance 
^ requireroents. * 

■ The funding source may in|)act in a second way by specifying score 
of tJie co^ and standards v^ch are to be _^lied. When state funds 
are used in Micshigan, for exairple, the State Bureau of Fadlities 
ntmitors a host of state-ac3opted standarcJs, including space utilization, 
the Li^e Safety Code, Occipational Safety and Health, the National Fire 
C3ode, the National Electric Code, plus state oode^s^or ^lutibing, • ' 
elevators, and school buildings. When federal funding (HEW) is used, 
one or more of three different written construction guidelines may ^ly. 
General "HEW-construction guidelines Set fo^th a list of standards, plus 
monitDring instructions for HEW regional "offices during the construction 
, phase. * Guidelines for federally-rflinded hospital and msdical facilities 
contain several additional standards. Guidelines for cancer research 
facilities have s^arate standards, soib of vMdh are not contained in 
-the otter .two. ^ ^ 



4 



. 20 . 



23 



Sugges^CHis for Further Study 



The jr^ccOTraiciatic^ ^for further stucfy of aspects that were 
not resolved in the present survey, 

List|ed bplof/ are sane* aspec±s that were not addressed in- the 
Program (l&jeqtive, !]3iese</?sues nay also deserve attention in an 

r-] , ■ , *•. 

e3q>anded . study. ^ 



• Th^ Inpact of agencies and organizations that help to create 
oodes^and standards: >Jhat role do manufacturers, insx^ranoe oonpanies, 
legislative bodies and other groups play? ^ ^ 



• The inpact of location "md^limate on creation of codes and 



standards: Are broad regional variations in standanJs desirable? 

• The inopact of bidding practices and contract negotiations 
ipon energy conservation efforts. - 

k The inpact of first-cost ooqpaxed to life-cycle costing on 
energy consunption. . ' ' . 

• Cie .inpact of variations in codes within a given jixrisdiction. 



• ^Bhe inpact of codes and standards other than.energy or general 

. ' C • 1 

building, codes. - 
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List of Re^rting Institutions 



California 
2-y^ar public: 
4-y^ar public: 
4-year private:- 
public university: 

Maryland ^ 
2-year public: 
4-year public: 
4-year private: 
.public university: 

MichUgan 
2-year %)ublic : 
4-y(ear public: 
4 -year private: 
put^lic university: 



Texas 



J 



2-year public: 



V 4-year public: 
4-year private: 
public univ<^irsity: 



California Coinmunity Colleges * l« 
California State University & Colleges 
^Jtanford University*^ 
.University of California 



Catonsville Community College 
Towson StalM^College k ^ 
John^ Hopkins University ^ 
University of Marylant 



L'ansing Community College 
Grand Valle^^ State College 
Andrews University 
Michigan State University i 
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Tarrant County Junior College/District) 
Texas State University System 
Southern Methodist University 
University fef Texas State Systein_ 



erJc ^ 
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